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INTRODUCTION:  Intestinal  malrotations  are  rare and  may  be asymptomatic  until  adulthood.  There  are
only  a  few  descriptions  of gastric  bypass  with  intestinal  malrotation.  If the  duodenojejunal  angle  is not
correctly  seen,  as is generally  the  case,  there  is a risk of creating  an antiperistaltic  anastomosis.
PRESENTATION OF  CASE:  We  describe  required  attitude  and  cases  of gastric  bypass  performed  on  two
patients  who  had  a complete  common  mesentery.  In both  of  our  patients,  the  transverse  colon  was  not
running  across  the  abdomen  and  the  duodenojejunal  angle  was  “absent”.  We therefore  looked  for  the
caecum  in  order  to unravel  all  of  the  small  intestine.  We were  able  to  carry  out Roux  en  Y gas-  42 tric
bypass  with  uncomplicated  post-operative  courses  for both  43  patients.  The  result  in weight  loss  was
perfect  and  identical  to  that of patients  without  anatomical  abnormality.
DISCUSSION: In our cases,  ultrasound  to  investigate  for  gallstones  did not  provide  a pre-operative  diag-
nosis.  It  is extremely  difﬁcult  to  investigate  for the  mesenteric  vessels  by ultrasound  in obese  patients
and  for  this  reason  the  ﬁnding  was  not made  preoperatively.  The  most  important  thing  to  do  is  make  the
diagnosis  of  malrotation  preoperatively.  For  this  reason  the  golden  rule  in performing  a  gastric  bypass  is
to  clearly  visualise  the duodenojejunal  angle  which  allows  an  unknown  bowel  malrotation  to  be identi-
ﬁed.  Following  these  cases,  the  study  of the  oeso-gastro-jejeunal  transit  is now  part  of our  pre-operative
assessment.
CONCLUSION:  Bariatric  surgeons  need  to  be  aware  of these  abnormalities.  If a common  mesentery  is
present  the  gastric  bypass  can  still  be performed.
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. Introduction
Intestinal malrotations are rare and may  be asymptomatic until
dulthood. We  describe cases of gastric bypass performed on two
atients who had a complete common mesentery. If the duodeno-
ejunal angle is not correctly seen, as is generally the case, there is
 risk of creating an antiperistaltic anastomosis.
. Presentation of case
Two patients were admitted for a gastric bypass for obesity (BMI
1 kg/m2, no other history and the decision to operate was made
n a multidisciplinary meeting). Regardless of the type of gastric
ypass (Roux en Y or omega), we always begin the procedure by
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identifying the angle of the Treitz ligament in order to conﬁrm
that the gastric bypass can be carried out (looking for example
for adhesions or a paraduodenal hernia). In both of our patients,
the transverse colon was  not running across the abdomen and the
duodenojejunal angle was  “absent”. We therefore looked for the
caecum in order to unravel all of the small intestine. This was
located in the left iliac fossa, and therefore we suspected intesti-
nal malrotation. We  then found the duodenojejunal angle in the
right hypochondrium. The two operations were done par the same
surgeon. We  were able to carry out Roux en Y gastric bypass with
uncomplicated post-operative courses for both patients.
3.  Discussion
Only a few descriptions of gastric bypass with intestinal malro-
tation are available and these are limited to clinical case reports.1–9
During embryonic development, the intestine undergoes three 90◦
anti-clockwise rotations around the axis formed by the superior
Open access under CC BY license.mesenteric artery.10 These rotations occur simultaneously with the
small bowel’s reintegration into the abdomen. After this, peritoneal
ﬁxation occurs between the end of the 12th week of develop-
ment and birth. A malrotation describes rotation and ﬁxation
 Ltd. Open access under CC BY license. 
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not routinely performed before bariatric surgery. In our cases,
ultrasound to investigate for gallstones did not provide a pre-
operative diagnosis. It is extremely difﬁcult to investigate for theig. 1. Rotation abnormalities. Above:  complete common mesentery and below:
ncomplete common mesentery.
bnormalities with an abnormal relationship between the duode-
ojejunal angle and the ileocaecal valve, with abnormal colonic
ttachments. The complete common mesentery occurs when rota-
ion stops at 90◦: the small bowel is located entirely on the right of
he abdomen, the duodenojejunal angle is not clearly apparent and
s located to the right of the mesenteric vessels and the caecum is
ocated in the left iliac fossa (Fig. 1).10 The small bowel mesentery
nd colonic mesentery are therefore continuous in the same plane.
n France the prevalence of intestinal malrotations is reported to
e in the region of 1/10,000–1/20,000 births. Most occur before
he age of 1 with a peak incidence during the ﬁrst month after
irth (64–80% of cases). The risk falls signiﬁcantly beyond 1 year
f age (9–18% of cases). Other rotation abnormalities such as total
bsence of rotation, inverse rotations and over-rotations are evenFig. 2. post-operative oeso-gastro-duodenal transit showing the gastrojejunal anas-
tomosis.
rarer. The prevalence of small intestine volvulus in adults due to an
intestinal rotation abnormality is not known, although it appears
to be extremely rare as fewer than 100 cases have been published.
The fact that small intestine volvulus in adulthood is exceedingly
rare means that it is a poorly understood disorder which may  not
be recognised by surgeons, and thus creates a risk of pre-operative
diagnostic error.
These rotation abnormalities may  be suspected in adults as a
result of ultrasound, upper gastrointestinal studies or computed
tomography (Figs. 2–4),3,10,11 though these investigations areFig. 3. post-operative oeso-gastro-duodenal transit: appearances showing a com-
plete.common mesentery with all of the small intestine loops shifted to the right of
the midline. The duodenojejunal angle is not evident and is placed on the right.
CASE  REPORT  –  OPEN  ACCESS
1136 R. Kassir et al. / International Journal of Surgery Case Reports 4 (2013) 1134– 1137
Fig. 4. Position of the mesenteric vessels in a transverse section beneath the pan-
creas. Above normal appearance: the superior mesenteric artery lies in front of the
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corta and the superior mesenteric vein lies in the front of the inferior vena cava.
elow,  vascular malposition, the artery is in front of the vena cava and the vein is in
ront of the aorta.
esenteric vessels by ultrasound in obese patients and for this
eason the ﬁnding was not made preoperatively. This is often the
ase in the literature reports.5 Following these cases, the study of
he oeso-gastro-jejeunal transit is now part of our pre-operative
ssessment so that we can screen for an abnormality of the angle
f the oesophagus and cardia as well as looking for malrotation,
hich is a recent advance (Figs. 2 and 3).
In gastric bypass, it is highly recommended that surgeons check
hat no abnormalities are present in the angle of the Treitz liga-
ent before dividing the stomach. This is a routine procedure for
s12 and led us to suspect a malrotation. The anatomical abnormal-
ties which should alert the surgeon are a duodenojejunal angle
n the right of the mesenteric vessels, absence of a transverse
olon across the abdomen, the small intestine on the right side
f the abdomen and the caecum on the left (Fig. 1). If uncertain,
he whole small intestine should be unravelled in order to identify
oth ends. The “incomplete” Ladd procedure can help to under-
tand the anatomy.13 This manoeuvre, described initially to treat
olvulus due to small intestinal malrotation, consists of ﬁve oper-
tive stages: checking the small intestine, releasing the caecum,
eleasing the duodenojejunal angle, appendicectomy and position-
ng as a complete common mesentery (i.e. placing all of the small
ntestine in the right half of the abdomen, beginning with the ﬁrst
ejunal loop which is placed as far as outwards as possible beneath
he liver and retracting the caecum towards the left iliac fossa as
ow as possible).10 This manoeuvre allows the whole anatomy to
e checked. Routine appendicectomy was not performed in the
ublished cases.
If a common mesentery is present, the gastric bypass is per-
ormed in the same way although the biliary-pancreatic loop
omes from the patient’s right (on the left on the screen) andFig. 5. Roux en Y gastric bypass on loop: above with normal anatomy, below with a
complete common mesentery.
the alimentary loop comes from the patient’s left (on the right
of the screen) (Fig. 5). If the angle of the Treitz ligament is not
pinpointed accurately, as is always necessary, there is a risk of
creating an antiperistaltic anastomosis (Fig. 6). With this anatomy,
the position generally needs to be changed or trocars need to be
added. It appears to us that Roux en Y gastric bypass is easier to
perform if a rotation abnormality is discovered incidentally. The
operation strategy can also be changed, either by not performing
the intended procedure or by performing a sleeve gastrectomy.
In these situations the patient must be informed of the possibility
that this may  occur pre-operatively. We  inform patients of this
as a matter of routine for all gastric bypasses. No intestinal or
mesenteric pexy procedures have been proved to be useful or even
safe and the bowel should be left as it is without ﬁxation.10
There are only a few descriptions of gastric bypass with intesti-
nal malrotation and these are limited to clinical cases. It is of
paramount importance that the diagnosis of malrotation is made
preoperatively. Therefore, the golden rule in performing a gastric
bypass is to clearly visualise the angle of the Treitz ligament which
allows an unknown bowel malrotation to be identiﬁed. If a com-
mon  mesentery is present, the gastric bypass can still be performed.
Bariatric surgeons need to be aware of these abnormalities.
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1Fig. 6. Connection in which peristalsis does not occurs in a single direction.
onﬂict of interest statement
No.unding
None.PEN  ACCESS
ry Case Reports 4 (2013) 1134– 1137 1137
Ethical approval
“Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request”
Author contributions
Radwan Kassir: writing; Pierre Blanc: writing; Franc¸ ois Varlet:
data collections; Christophe Breton: data collections; Patrice Loin-
tier: data collections.
References
1. Alami RS, Schuster R, Morton JM,  Curet MJ.  Robotic-assisted laparoscopic Roux-
en-Y gastric bypass in a patient with midgut malrotation. Surg Obes Relat Dis
2002;2:222–5.
2. Gagne DJ, Dovec EA, Urbant JE. Malrotation—an unexpected ﬁnding at laparo-
scopic Roux-en-Y gastric bypass: a video case report. Surg Obes Relat Dis 2011;7:
661–3.
3. Zissin R, Rathaus V, Oscadchy A, Kots E, Gayer G, Shapiro-Feinberg M.  Intestinal
malrotation as an incidental ﬁnding on CT in adults. Abdom Imaging 1999;24:
550–5.
4. Alam I, Mahmud S, Ackroyd R, Baxter JN. Laparoscopic gastric bypass in a patient
with malrotation of the intestine. Obes Surg 2006;16:777–9.
5. Brauner E, Mahajna A, Assalia A. Intestinal malrotation presenting as midgut
volvulus after massive weight loss following laparoscopic sleeve gastrectomy:
case report and review of the literature. Surg Obes Relat Dis 2012;8:e52–5.
6. James AW,  Zarnegar R, Aoki H, Campos GM.  Laparoscopic gastric bypass with
intestinal malrotation. Obes Surg 2007;17:1119–22.
7. Palepu RP, Harmon CM, Goldberg SP, Clements RH. Intestinal malrotation dis-
covered at the time of laparoscopic Roux-en-Y gastric bypass. J Gastrointest Surg
2007;11:898–902.
8. Tayyem R, Sidkiqui T, Ali A. Midgut malrotation encountered during laparoscopic
Roux-en-Y bypass. Obes Surg 2009;19:1716–8.
9. Gagne DJ, Dovec EA, Urbant JE. Malrotation-an unexpected ﬁnding at laparo-
scopic Roux-en-Y gastric bypass: a video case report. Surg Obes Relat Dis 2011;7:
661–3.
0. Helardot P, Bienayme J, Bargy FG. Chirurgie digestive de l’enfant. Paris: Doin; 1990.
p.  369–82.
1. Kapfer SA, Rappold JF. Intestinal malrotation-not just the pediatric surgeon’s
problem. J Am Coll Surg 2004;199:628–35.
2. Lointier P. Le Journal de Coeliochirurgie.
3. Brauner E, Mahajna A, Assalia A. Intestinal malrotation presenting as midgut
volvulus after massive weight loss following laparoscopic sleeve gastrectomy:
case report and review of the literature. SOARD 2012;8:e52–5.
